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AMENDMENTS TO THE CLAIMS 
This lisiing of claims will replace all prior versions, and listing, of claims in the 

application, 

1 . (Currently Amended) A method of seismic surveying using one or more marine vibrators, 
the method comprising emitting seismic energy at two ttie or more different depths during a 
sweep. 

2. (Original) A method as claimed in claim 1 and comprising emitting seismic energy fiom 
an array of marine vibrators, the array of marine vibrators comprising at least a first vibrator at a 
fmi depth and a second vibrator at a second depth greater than the first depth. 

3. (Original) A method as claimed in claim 2 wherein the first vibrator of the array is 
displaced with respect to the second vibrator in the direction of emission of seismic energy. 

4. (Original) A method as claimed in claim 2 or 3 and further comprising starting emission 
of seismic energy from the second vibiator a pre-determined time after starting emission of 
seismic energy from the first vibrator. 

5. (Original) A method as claimed in claim 4 wherein the pre-detcrmined time is 
substantially equal to the time taken for seismic energy emitted from the first vibrator to reach 
the second vibrator. 

6. (Original) A seismic surveying arrangement comprising: 
a vessel; 

a source of seismic energy; and 

means for suspending the source of seismic energy from the vessel; 

wherein the source of seismic energy is an array of two or more marine vibrators, the 
array being suspended in use such that a first vibrator is disposed at a first depth 
and a second vibrator is disposed at a second depth greater than the first depth. 

7. (Original) An arrangement as claimed in claim 6 wherein the first vibrator is displaced 
with respect to the second vibrator in the direction of emission of seismic energy. 



PA(X4f18'RCVDAT3}3(ia0054:39:28PM[Easb^ 



03/30/2005 16:35 UIMP -> 17038729306 



NO. 614 P05 



8. (Original) An arrangement as claimed in claim 6 or 7 wherein the airay includes four to 
six marine vibrators. 

9. (Original) Axi arrangement as claimed in claim 8 and comprising four vibratois at a depth 
of substantially seven metres, one vibrator at a depth of substantially twelve metres and one 
vibrator at a depth of substantially fifteen metres. 

10. (Original) An anrangement as claimed in claim 8 and comprising two vibrators at a depth 
of substantially seven metres, one vibrator at a depth of substantially eight metres, one vibrator at 
a depth of substantially eleven metres, and two vibrators ai a depth of substantially fifteen 
metres. 

1 1 . (Original) A method of calculating the preferred depths for seismic sources in an array of 
a plurality of seismic sources, the method comprising the steps of: 

a) assigning a depth to each seismic source in the anray; 

b) for each seismic source in the array, obtaining the amplitude spectrum of seismic 
energy emitted by the seismic source; 

c) summing the results of step (b) to obtain the amplitude spectrum of seismic 
energy emitted by the array of seismic sources; and 

d) generating a parameter indicative of a property of the amplitude spectrum of 
seismic energy emitted by the array of seismic sources. 

12. (Original) A method as claimed in claim 1 1 wherein step (b) comprises summing energy 
received at a point directly from the seismic sotirce and energy received at the point after 
reflection from the sea surface. 

13. (Original) A method as claimed in claim 11 or 12 wherein the parameter is indicative of 
the amplitude of the spectrum of the array in a first frequency band. 

14. (Original) A method as claimed in claim II or 12 wherein the parameter is indicative of 
the variation of the amplitude of the spectrum of the array in a second frequency band. 
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15- (Original) A method as claimed in claim 11 or 12 wherein the parameter is the suiti of a 
first parameter indicative of the amplitude of the spectrimi of the array in a first frequency band 
and a second parameter indicative of the variation of the amplitude of the spectrum of the array 
in a second frequency band. 

16. (Original) A method as claimed in claim 11 or 12 wherein the parameter is a weighted 
sum of a first parameter indicative of the amplitude of the spectrum of the array in a first 
frequency band and a second parameter indicative of the variation of the amplitude of the 
spectrum of the array in a second frequency band. 

17. (Previously Amended) A method as claimed in any of claims 11 or 12 and further 
comprising the steps of: 

e) assigning a new depth to one or more of the seismic sources; and 

f) repeating steps (b), (c) and (d). 

18. (Previously Presented) A method as claimed in any of claims 11 « 12 wherein each 
seismic source is a marine vibrator. 

19. (Original) A method of seismic surveying as claimed in claim 1. comprising varying the 
depth of a marine vibrator while the marine vibrator is emitting seismic energy. 

20. (Original) A method as claimed in claim 19 and further comprising the step of varying 
the frequency of the seismic energy emitted firom the marine vibrator, 

2L (Original) A method as claimed in claim 20 wherein the frequency of the seismic energy 
emitted from the marine vibrator is varied such that the ratio of the depth of the marine vibrator 
to the vi^velength of the seismic energy emitted from the marine vibrator is substantially 
constant. 

22. (Original) A method as claimed in claim 21 wherein the ratio of the depth of the marine 
vibrator to the wavelength of the seismic energy emitted from Uie marine vibrator is 
approximately one quarter. 

23. (Original) A method as claimed in any of claims 19 to 22 wherein the depth of the marine 
vibrator is reduced while the marine vibrator is emitting seismic energy. 
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24. (Original) A method as claimed m claim 23 wherein the initial depth is 50m, the initial 
frequency is 7.5Hz, the final depth is 5m and the final frequency is 75Hz. 

25. (Currently Amended) A seismic surveying aTrangcmcnt comprising; 

a vessel; 

a marine vibrator; 

means for suspending the marine vibrator from the vessel; 
a first control means for causing the marine vibrator to emit seismic energy; and 
a second control means for varying the depth of the marine vibrator as it emits the 
seismic energy. 

26. (Original) An arrangement as claimed in claim 25 wherein the second control means is 
adapted to control the depth of the marine vibrator on the basis of the wavelength of the seismic 
energy emitted by the marine vibrator. 

27. (Original) An arrangement as claimed in claim 26 wherein the second control means is 
adapted to control the depth of the marine vibrator such that the ratio of the depth of the marine 
vibrator to the wavelength of the seismic energy emitted from the marine vibrator is substantially 
constant. 

28. (Original) An arrangement as claimed in claim 27 wherein the second control means is 
adapted to control the depth of the marine vibrator such that the ratio of the depth of the marine 
vibrator to the wavelength of the seismic energy emitted by the marine vibrator is approximately 
one quarter. 

29. (Original) An arrangement as claimed in any of claims 25 to 28 wherein the fust control 
means is the second control means. 

30. (New) A method as claimed in claim 1 further comprising detennining the preferred 
depths, the determination including: 

a) assigning a depth to each seismic source in the array; 

b) for each seismic source in the array, obtaining the amplitude spectrum of seismic 
energy emitted by the seismic source; 
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c) summing the results of step (b) to obtain the amplitude spectrum of seismic 
enei-gy emitted by the array of seismic sources; and 

d) generating a parameter indicative of a property of the amplitude spectrum of 
seismic energy emitted by the array of seismic sources. 
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